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One of the reinforced concrete structures reconditioned with Gunite at the 
Carlisle Works of the Northern Gas Board 
Gunite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have excep- 
tional value. 


For repairing reinforced concrete 
it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained whenever Gunite is applied. 


For lining coal bunkers and steel 


chimneys it possesses great resistance to 
corrosion and protects steel-work from the 
abrasive action of coal or coke. 
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Work Study in the Gas Industry 


T was with particular interest that we accepted an 
invitation to be present at the spring meeting of the 
Midland Section of the Institution held in Birming- 
Sham recently and to attend the symposium on works 
‘study. The chief contributors who read papers illustrat- 
Ping various aspects of this subject, were Mr. J. K. Mit- 
Schell, Work Study Officer, No. 2 Division, Mr. S. K. 
' Hawthorne, Birmingham Divisional Engineer, both of 
the West Midlands Gas Board, and Dr. N. A. Dudley, 


"head of the Production Engineering Department of the 


University of Birmingham. 
published in this week’s issue. 

The application of work study methods to the gas in- 
dustry is more difficult and less clear cut than what it 
is in those industries producing a large number of 
identical, tangible articles by line production methods. 
Most gas boards have given a good deal of attention to 
its application, but the West Midlands Board can be 
said to have gone further than any. Attempts have 
been made with much success in more than one board 
to apply work study to meter reading, slot collecting, 
maintenance work and office management, but this 
board alone has applied it to the retort house. 

As is well known, the idea of scientific management 
is by no means new, in fact ideas were put forward 
50 years ago for the rationalising of management to 
reduce wasted effort. The timing of jobs on produc- 
tion lines or the individual operations on machine tools 
was bound up in the costing of a job, either to work 
out piece rates or to estimate the cost of the process for 
submitting tenders. The old ‘time and motion study’ 
meant that the operator had to work against a stop 
watch. This he hated doing, and by his reluctant co- 
Operation results could be misleading and inaccurate. 

Since the war, however, the need for producing more 
goods for export in the teeth of ever-increasing com- 
petiion, rising wages and shortage of manpower has 
compelled management to think very carefully how 
costs can be cut, more work produced from existing 
maciines, and labour relations preserved. 

The underlying principle of work study is the evalua- 
tion of the work or the measurement of the work 
con ent of the particular job. When this is known the 


Their papers are being 


carrying out of the job must be done as expeditiously as 
possible without laying an unduly heavy burden on the 
operator and wasting the minimum of time. These last 
two considerations involve two other factors, opera- 
tional research and method study. 

Operational research, as its name implies, is research 
into the way an operation is carried out, and from it 
can be found the best means of laying out a workshop, 
the cheapest means of transportation or the shortest 
route to be followed. The operation can be planned 
beforehand. It is essentially research, and when the 
solution has been found, that particular task is con- 
sidered complete and another problem is sought. The 
problems facing such research workers are often solved 
by mathematical or mechanical analogues, i.e., formule 
or models. Method study, however, is a process which 
can be applied to a practical problem of management 
and will concern the way a job is tackled on the shop 
floor or general office. The way in which operators or 
clerks actually carry out their day-to-day work can be 
improved by a close study of the method employed and 
should result in less effort being expended by the 
worker. 

Such a radical disturbance of time honoured methods, 
the confusion in the minds of operators who have 
worked the old way for years, and the general attitude 
that this might well be another trick of the manage- 
ment, must be dispelled at once. Those who are going 
to work the new system must be brought into the picture 
from the very beginning. It must be made quite clear 
that the men themselves are likely to benefit from better 
and easier working and that they will be recompensed 
for their greater productivity. If the changes are intro- 
duced in this way, the men are more likely to see the 
force of the arguments put forward; they are likely to 
work better in a happier atmosphere if their efforts are 
co-ordinated and idling and lost time through no fault 
of their own is eliminated. Such a picture of a smooth 
running, well organised production line sounds almost 
too utopian. How can such an admirable state of affairs 
be applied to the gas industry? 

Productivity in our industry is less easy to measure; 
men are not carrying out tasks, in the retort house for 
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instance, which can be so easily controlled or measured. 
How can a stoker be made to rod more efficiently and 
how can coke bags be filled with less wasted effort and 
less unproductive time? How can work study be applied 
to main laying or opening a trench? 

Such tasks have been analysed and many interesting 
points have been learnt about rodding continuous ver- 
tical retorts. Hitherto much more rodding than was 
really necessary was done. But the West Midlands Gas 
Board, by studying temperatures above the charge, 
found that rodding was unnecessary unless the tem- 
perature rose above a certain point. If the tempera- 
ture showed a tendency to rise, an alarm sounded and 
the stoker would ease the situation by rodding. This 
formed a basis for work study in the retort house, and 
it is now possible to allot the ‘top man’ other work 
to bring his total duties into the zone of a work content 
comparable with other tasks without increasing the 
burden of heavy work which he has to do. In this way 
‘good housekeeping’ in the retort can be included in 
his duties without employing extra men whole time on 
a soul destroying occupation. Time lost in coke bag 
filling has been reduced by improving the way by which 
the bags are presented to the operator. 

Such considerations are of the utmost importance to 
the industry. What would be the use of spending a 
great deal of money and brain power in introducing 
new methods of gas manufacture from cheaper raw 
materials if any advantage gained is lost in the installa- 
tion of appliances or the inefficient laying of mains and 
services? 


Olympian Spectacle 


S a harbinger of Spring the Ideal Home Exhibition 
A: a good deal more reliable than snowdrops, the 

first cuckoo or the activities of interior decorators. 
When the tell-tale streamer goes across Hammersmith 
Road and there is a marked increase in the volume of 
handouts arriving on the editorial desk it indicates that 
March is with us and no matter what the weather is 
doing outside, the benevolent Daily Mail sun will be 
shining inside Olympia. This year the Springlike quality 
is more marked than usual with pale leafy trees and, 
oddly enough, vistas of Blenheim Palace, Warwick 
Castle and the ‘dreaming spires’ of Oxford—some 
vantage point! The stands in the Grand Hall, which of 
course include those in the gas section, have been built 
as cottages to form the likeness of a Cotswold village— 
which theme Flavels have entered into with a will and a 
very convincing Cotswold stone wall. 

And how is the gas section? To our eyes it is as 
bright and attractive as ever. But unless we are mis- 
taken there are fewer new appliances this year and 
perhaps less in the way of novelties to attract the house- 
wife. By comparison electricity has some new appli- 
ances which, to judge by the activity at the Press view, 
are going to make the headlines. However, that remains 
to be seen. Certain it is that visitors will find much 
to interest them among the gas exhibits, and here we 
might say a word of praise for the stand designers who 
without exception have done a wonderful job. Our own 
favourite is the Radiation stand on which the new and 
handsome Seventy Seven cooker appears against a back- 
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ground of plush and coloured glass panels. ‘ten jt; 
the makers with only one or two models on s 10w why 
score over those with a large range. We are thinkip 
in particular of Parkinson Cowan, who have a 7 
motif of pennants and gold ceiling drapes t 
ment their Prince and Renown Six cookers, Ge: 2 

with the Auto-range, and Cannons with what 

fully put over as ‘ Britain’s Best Cooker and / meric; 
Favourite Kitchen Aid.’ This last is a mixer Luilt iny 
a cabinet which marries up neatly with their cook 
Mention should also be made of the clever displ: y whig 
demonstrates the virtues of the Main Apollo therm 
statically controlled sink heater, a first-rate waty 
cascade on Ascot’s stand, and the unfailingly tastefy 
display by Stoves. 

For the theme of their stand this year the Gas Coung] 
have hit upon ‘ Mr. Therm’s Five Card Trick.’ whic 
‘gives a nap hand for home comfort.’ This permits th 
use of ingenious traditional playing card designs inoo. 
porating the five principal domestic uses of gas. Ay 
additional gimmick is a golden cooker which, not sy. 
prisingly perhaps, looks a good deal less attractive thay 
a white enamelled one. We do not think this is yen 
likely to appeal to the housewife, which may be just 4 
well—a sudden demand for golden cookers could prow 
embarrassing! An important change this year is; 
reduction in the number of appliances on the stand 
This is a great improvement, permitting more room to 
move and giving less impression of ‘ ironmongery.’ Th: 
choice of a rich, cherry red carpet (playing card red w 
doubt) gives a pleasant sense of warmth and there is a 
inviting lounge. The weakness of the stand, in ow 
view, lay in the lighting, which failed to show up th 
appliances satisfactorily; this may have been improvei 
subsequently. A section of the stand is given over te 
coke-burning appliances in an attractive home setting. 

The Gas Council is again represented in the Grani 
Hall Gallery, where its home laundry stand may be dis 
tinguished from the many others by the charming 
overalls chosen for the demonstrators. An interesting 
development to be seen here is the Ecomatic gas-electri 
combined washer and spin dryer which deserves a goo 
response from the industry no less than the housewife 

What else? Well, Radiation are putting on thei 
‘Fare Play ’ production in the ‘ New World ’ Theatre on 
the second floor of the Empire Hall. This three-act pla 
has been performed nearly 100 times in most parts of 
the country by arrangement with gas boards and it was: 
bright idea to move it to the Ideal Home. Then gasis 
well featured in the ‘ village,’ not only in the form od 
cookers but space heaters too. For example, the Ber 
house has a Diplomat boiler serving a small bore central 
heating and hot water system, the Berg cottage has é 
Sugg Halcyon selective heating system, and the Hall: 
mark bungalow has a Radiation whole house warming 
system. 


Taken all round it is a splendid show, both from the 
general and the gaseous points of view. If the marvel 
described above are insufficient inducement to out 
readers we might also mention that visitors may see the 
British Pavilion from the Brussels Fair, a reproduction 
of the town of Alice Springs, the gondola of the ‘ Small 
World,’ a corner of the garden at Chartwell, and Heaven 
knows what else. And all for 3s. Less if you know the 
right people! 
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The Voyage of the Methane Pioneer 
—a progress report 
on the trial cargo 
of liquid methane 


HAT is the verdict on the first 
atl of the m.v. Methane 
Has the cargo been un- 
What are the plans for its 
future? How soon could larger 
tankers be made available? The 
answers to these and other vital ques- 
tions concerning the scheme to im- 
port liquid methane which the North 
Thames Gas Board is carrying out on 
behalf of the Gas Council, were pro- 
vided last week by Mr. Michael Milne- 
Watson, the Chairman of the Board, 
and his Chief Engineer, Dr. James 
Burns. 

Of the first stage in the project—the 
safe arrival,in this country on February 
20 of the 3,000-ton Methane Pioneer 
with its cargo of liquid methane—Mr. 
Milne-Watson said: ‘We couldn’t be 
more pleased. In fact, we were never 
more confident than we are today.’ 

One significant aspect of this trial 
voyage is that it has been completed 
under weather conditions as bad as can 
normally be expected. Seas were rough 
for three-quarters of the trip, yet neither 
the crew of 26 nor the technical team 
of six appear to have experienced any 
discomfort. The technicians consisted 
of representatives of all the interested 
parties, plus an engineer from the South 
Eastern Gas Board who acted as a 
member of the team. 


loaded ? 


Instruments intact 


Moreover, contrary to the fears of 
those anxiously waiting at home, all the 
delicate instruments were completely in- 
tact on arrival. The Pioneer is capable 
of a maximum speed of 11 knots and 
averaged 9 for the voyage. She is, of 
course, the tanker which formerly sailed 
under the Liberian flag and under the 
name of Normati. Renamed Methane 
Pioneer and sailing under the British flag, 
she is a double-bottomed vessel approxi- 
mate'y 340 ft. in length. This converted 
ship is reported to have been equipped 
with specially designed and fabricated 
tanks, of substantially rectangular shape, 


Left: The bows of the Methane Pioneer 


a ship which will go 


down in history as the first ocean-going vessel to convey a fluid 


cargo at a temperature of minus 260°F. 


She is jointly owned 


by the Gas Council and Constock International Methane and 
has undergone considerable conversion since she sailed under 
the Liberian flag as the Normati. 


having a total capacity of 2,200 tons of 
liquid methane. 

The ship, which sailed on January 31, 
took on its cargo at the liquefaction plant 
on the Calcasieu River, south of Lake 
Charles. The plant can manufacture 
some 1,500 barrels per day of liquid 
methane. An adjacent land storage 
tank, the largest of its type, has a capa- 
city of 35,000 barrels of liquid for trans- 
fer to the ship. The plant is installed 
on the barge constructed in 1954 by 
Willard Morrison of the Union Stock- 
yards and Transit Company, Chicago, 
following his ‘ Mississipi Barge Scheme,’ 
and the barge brought to the ship for 
loading. 


Searching examination 


When the present cargo has been un- 
loaded the Methane Pioneer will return 
to Lake Charles for a searching exami- 
nation prior to taking on a fresh load. 
It is thought that three or four trial 
voyages will be necessary before the 


technical and economic possibilities of 
the project can be fully assessed. 


Lengthy unloading 


Unloading, which began last week-end, 
is expected to last between a week and 
ten days. This lengthy period is ex- 
plained by the fact that the job is being 
carried out sufficiently slowly to permit 
testing at each stage (using the same 
specifications that were used in the tests 
carried out in Lake Charles when 
methane was loaded from tank to ship 
and back again), and that on this occa- 
sion the cooling process is particularly 
slow. After the next trip it can be 
carried out much more swiftly because 
there will be cold methane already in the 
tanks. In any case the process of pump- 
ing is quicker than that of cooling. 

Throughout the project it has been 
recognised that the key to success is in- 
sulation. The tanks in the Methane 
Pioneer are aluminium with a 12 in. 
insulation of laminated balsa wood and 


The pipeline being laid across the creek from Canvey Island (in foreground) to the 
Essex mainland where it will link up with the high pressure main which brings the 
refinery gas to Romford from oil refineries at Shell Haven and Coryton. 
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The two 1,000-ton storage tanks which the North Thames Board has built on the riverside at Canvey Island. The photograph 
was taken when the tanks were nearing completion; the one in the foreground had not yet been painted. 


an outer jacket of steel. Each of the 
land storage tanks at the Canvey Island 
terminal has a capacity of about 1,000 
tons of liquid natural gas. One has 
been built for the North Thames Gas 
Board by the Whessoe Company Ltd., 
of Darlington; the other by the A.P.V. 
Company Ltd., of Crawley. The design 
of the tanks, which was determined by 
the Board in conjunction with the firms 
concerned, employs large-scale aluminium 
fabrication and field welding which has 
been radiographed throughout; the tanks 
are among the largest aluminium vessels 
of this type to be built in Britain. One 
of the problems was the discharging of 
this very cold liquid from a floating 
tanker to the storage tanks (necessitating 
flexible hoses) while still maintaining the 
low temperature. In constructing such 
a hose a number of problems had to 
be overcome, not the least being that of 
reconciling the hose bore of 7 in. with 
the special requirements for the end 
fittings. In fact the liquid methane will 
be discharged by means of specially- 
designed ships’ pumps and Compoflex 
hoses with a 6-in. covering of thermal 
insulation. 


Boil-off 
Although these shore storage tanks are 


heavily insulated there will be a con- 
tinuous boil-off of gaseous methane from 


the liquid, and this material will be 
contained in a small gasholder of the 
cry-sealed Wiggins type, whence it will 
be pumped into the mains system. 
Liquid methane will be vaporised by 
heat exchange with water or steam, and 
there is no intention at this stage of 
making use of the cold content or the 
refrigerating capacity of the methane. 
The liquid methane will, of course, be 
converted to gas under pressure, and this 
pressure will be used to convey the 
gaseous methane into the Board’s trans- 
mission lines. The first published pic- 
tures of the new transmission line which 
has been laid from Canvey Island to con- 
nect with the high pressure main already 
in existence between Shellhaven and 
Romford Works accompany this article. 


Economic exercise 


The trials now taking place are’ in the 
nature of an economic exercise to deter- 
mine whether and in what way the im- 
portation of liquid methane might be 
used to produce cheaper gas in the North 
Thames area and in Britain as a whole. 
It must be remembered that the plans 
for the present trials were first laid five 
years ago when there was a coal short- 
age. Circumstances have changed since 
then. The gas industry is now more 
deeply committed to oil and there is a 
surplus of coal, although not yet in those 


grades required for gas making. I the 
Gas Council decides to proceed with the 
project—and at the moment that seems 
probable—it will take two years to build 
the 30,000-tan tankers which would bk 
required to make the scheme economic 
By that time the situation may have 
changed yet again. The most likelj 
source of large supplies of liquid natural 
gas is, of course, the Middle East wher 
vast quantities are flared to waste. 


Danger factor 


Dr. Burns said that the danger factor 
with a larger tanker would be neither 
greater nor less than with the Methane 
Pioneer. The adoption of full-scale 
working would naturally necessitate ex- 
tending the reception and storage plant 
at Canvey Island. Tanks double the size 
of the present ones would be used. 

Although the economics of methane 
will not become clear until the results 
of the experiments are known, much will 
depend on the well-head price of natural 
gas. At present it is the lower price of 
natural gas which makes it seem feasible 
to transport it at a higher shipping cost 
than oil. If demand for natural gas, at 
present a waste substance in many areas, 
sends the price up, then the cost differ- 
ential between regasified methane and 
gasified oil will be reduced. 


And what will be the fate of the 
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Another view of the pipeline. 


welded steel pipe, with a covering of concrete, was laid in one operation. 
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A prefabricated length of over 1,000 ft. of 16-in. 


To give 


it buoyancy, drums of compressed air were lashed along its length and the pipe was 


then hauled across the creek. 


and the pipe settled on the bed of the creek. 


After this a pull on a ripcord released the drums 


Finally a special machine scarified the 


creek-hed and buried the pipe which thus now presents no danger to passing craft. 


Methane Pioneer when the present 
series of trials has been completed? She 
would almost certainly be too small for 
economic working on a large scale. But 
there would be a ready sale for her, 
possibly to those interested in the de- 


velopment of propane/butane carriage. 
Again, she might be chartered, it all 
depends. One thing, however, appears 
certain—she will go down in history as 
one of the real pioneers among ocean- 
going ships. 





N.G.B. CRITICISED 


RITICISM of the Northern Gas 

Board for relying on temporary 
showrooms in a busy part of Middles- 
brough, was expressed at a meeting of 
Middlesbrough Town Planning Com- 
mittee. Nine years ago, the Board built 
temporary showrooms, and planning per- 
mission was given for a limited period. 
This was extended in 1957 for another 
two years, and the Board have asked 
the Committee for a further extension. 
Alde‘man Bennett said it was time the 
Boar followed the example of other 
con-rns and built proper premises. It 
was shocking that such a big concern 
sho !d conduct its business from hole in 


the corner premises as it was doing. The 
Borough Engineer (Mr. J. A. Kenyon) 
said the temporary premises were an un- 
satisfactory use of a prominent site in 
the centre of the town. The Committee 
agreed that the temporary premises be 
allowed to stand for another 12 months. 





Northern Brains Trust 


HE working of the Clean Air Act 

was the subject for a Brains Trust 

at the Manchester meeting of the Com- 

bustion Engineering Association recently. 

The chairman for the meeting was Mr. 

M. S. Gaskill, of West’s Gas Improve- 
ment Co., Ltd. 
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POWER-GAS REPORTS 
INCREASED PROFIT 


HE Power-Gas Corporation Ltd. made 

a gross profit of £1,380,186 last year, 
compared with £1,052,562 in the previous 
year. 

In the statement issued by Mr. W. R. 
Brown, Chairman and Managing Direc- 
tor, which has been circulated with the 
report and accounts for the year ended 
September 30, 1958, he says the gas plant 
division secured orders in six different 
countries and the volume of business 
could well have been larger had the 
company not first to surmount technical 
difficulties connected with the gasifica- 
tion of a wide variety of oils. The divi- 
sion is supplying part of the high 
pressure plant for gasifying coal in Scot- 
land by a process which may prove suit- 
able in other coalfield areas. 


Detoxification 


The research department is investigat- 
ing the detoxification of gas, and the 
chemical plant division has experienced 
renewed activity boiking orders for most 
of the speciality plant lines, for example, 
gas reforming, CO, production, sulphuric 
acid, glycerine, crystallisers, etc. The 
work is widespread and installations are 
in hand for many foreign countries in- 
cluding Germany, Italy, India, Australia 
and South Africa. 

The building of gasholders is carried 
out by the general contracts division. 
During 1958 government policy limited 
expenditure in the gas industry with the 
result that no orders were placed from 
this source. Ten orders for gasholders 
were secured elsewhere, and 14 holders 
were completed during the year. 


£95,000 SINGAPORE 
ORDER GOES TO H.&G. 


HE CITY COUNCIL OF SINGA- 

PORE has placed an order with 
Humphreys and Glasgow Ltd. of 
London, for a fourth unit of Onia-Gegi 
oil gas plant, and additional ancillary 
plant, for its gasworks. 

Singapore’s gas supply is already made 
entirely from oil. In 1958 the former 
coal carbonising plant was entirely re- 
placed by three oil gas units. 

Coal for the old plant had been im- 
ported from India. The Onia-Gegi units 
are making gas much more cheaply from 
oil shipped directly from the Indonesian 
oilfields. 

The Singapore works has a daily out- 
put of 2 mill. cu-ft. Now increased 
demand for gas has made it necessary 
to extend the plant by adding a fourth 
unit. 

The contract is valued at £95,000, and 
the plant will be erected by local labour 
under the supervision of Humphreys 
and Glasgow engineers. 





Change of address 


The registered address of the Concrete 
Proofing Co., Ltd., is now 116, Richmond 
Road, Kingston-upon-Thames, Surrey. 


Cc 
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Personal 


Mr. R. M. Farror, has been appointed 
Deputy Chief Engineer of the South 
Eastern Gas Board, from April 1. From 
that date the responsibility for the produc- 
tion and distribution of gas which the 
Chief Engineer already exercises in Lon- 
don will be extended to Kent and Sussex. 
The following appointments have also 
been made within his department :—Mnr. 
Cc. R. M. Crort, Chief Construction En- 
gineer, Mr. T. W. Gisson, Chief Distri- 
bution Engineer. Under the new arrange- 
ments the divisional engineers in Kent 
and Sussex will be directly responsible 
to the Chief Engineer. Corresponding 
arrangements will be made on the sales 
and service side whereby the divisional 
sales and service managers in Kent and 
Sussex will become directly responsible 
to the Commercial Manager. Mr. H. A. 
ProBIN takes the post of Controller 
(Kent and Sussex) with the general re- 
sponsibility to the Board for administra- 
tive work in his area. 


CouncILLoR A. R. BRETHERICK, who 
was, before nationalisation, chairman of 
the Leeds Gas Committee and a director 
of the Morley Gas Company and the 
Yorkshire group of gas undertakings, has 
accepted an invitation to be the city’s 
next Deputy Lord Mayor. He will take 
office in May. He has been a member 
of Leeds City Council for nearly 30 
years. 


Mr. H. G. Stace and Mr. F. Tomp- 
KINS have been appointed Directors of 
Nu-Swift Ltd. Mr. Stage, who is 36, 
has been Overseas Marketing Manager 
since 1952; Mr. Tompkins, who is 44, 
has been Home Sales Manager since 1954. 
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Mr. R. Prince, who was Chief Engineer of the South Eastern Gas Board until | 
retirement on December 31, has been presented with a television set by his form 
At an informal gathering of the Board's Croydon headquarters, Mr.( 
Stott, Mr. Prince’s successor, paid tribute to his work for the Board and to} 
In his reply, Mr. Prince thanked his colleagues for their hel 
encouragement and good companionship over the past ten years. 


colleagues. 


personal qualities. 









Scottish grid will begin earning 
its keep now, says Chairman 


R. SYDNEY SMITH, Chairman of 
the Scottish Gas Board, brought the 
first section of Scotland’s new high-pres- 
sure gas grid into service at Dunfermline 
this week. He said the Board was en- 





Diary of forthcoming events 


March 7.—ScoTTISH WESTERN JUNIORS: 
9. George Square, Glasgow. ‘* The 
Contracting Gas Engineers’ Service to 
the Industry, by H. S. Cheetham, of 
Woodall-Duckham Construction Co., 
Ltd. 

March 10.—MIDLAND Juniors: _ Staff 
Mess Room of the Birmingham Dis- 
trict, West Midlands Gas Board. Mr. 
F. L. Atkin on * New Developments 
in Distribution Technology,’ ‘ Integra- 
tion in the West Midlands’ and ‘ The 


Problems of a _ National Grid.’ 
6.30 p.m. 
March 14.—NorTHERN JuNioRS: Gas 


Showrooms, Darlington. * Early Experi- 
ences of Oil Gas Manufacture at Car- 
lisle, by N. Ollerenshaw. 2.30 p.m. 


March 14.—MIDLAND JUNIORS: Victoria 
Hotel, Wolverhampton. Annual Dinner. 
6.30 p.m. 

March 14.—YorKSHIRE JUNIORS: York. 
‘Extension to Gas Grid, by N. T. 
Fallon. 

March 17.—LONDON AND SOUTHERN SEc- 


TION, I.G.E.: Pepys House, 14, Roches- 
ter Row, Westminster, S.W.1. * Inter- 
esting River Crossings,’ by F. Bell, Dis- 
tribution Engineer, Southern Gas 
Board. 2.40 p.m. 


March 17.—INSTITUTION OF CHEMICAI 
ENGINEERS: Church House, West- 
minster, London, S.W.1. Spring 


Meeting including paper on ‘ Methods 
of Improving Heat Transfer from 
Condensing Steam and their Applica- 
tion to Condensers and Evaporators.’ 


March 18.—MIDLAND JUNIORS: Visit to 
the Works of Stewarts & Lloyds, Ltd. 
Corby, Northants. 


March 18.—ScoTtTisH (WESTERN) JUNIORS: 


Visit to Ravenscraig steel works, 
Motherwell. 
March 18.—INSTITUTE OF FUEL, YorRK- 


SHIRE SECTION: Metropole Hotel, Leeds. 
‘Effluent Gas Cleaning, by E. L. 
Brown. 


March 18.—EASTERN SEcTION, I.G.E.: 
Hitchin. General meeting, including 
paper on ‘ Anti-freezing Measures for 
Gasholders, by J. A. Scott. 2.45 p.m. 


Tour of Stevenage New Town in the. 


morning. 


March 18.—MANCHESTER JUNIORS: Visit 
to Lancashire Steel Manufacturing Co.., 
Ltd., Irlam. Paper by H. Q. Marris, of 
W. C. Holmes & Co., Ltd., on * Selec- 
tion of Dust Collection and Control 
Plant.’ 


suring that the first section of a larg 
project would earn its keep right awa 
Gas would be distributed from Dunferm 
line to consumers at West Fife. 

The grid will carry gas at high prs 
sure from Britain’s first Lurgi pressur 
gasification plant which the Board 
building at Westfield. 

The first stage of the Lurgi plant » 
be in production in the late autumn ¢ 
1960 and will be completed in 1962. Ga 
from this plant will be distributed | 
Glasgow, Perth, Dundee, and _interm 
diate localities. The main will be 12 
in. in diameter and more than 130 mik 
long. 


Obituary 


Mr. W. J. H. CROMARTY, who Wai 
Secretary of the Wandsworth and Dis 
trict Gas Company from 1929 to 193) 
has died, aged 84. He was appointed 
coke clerk and cashier to the Wands 
worth and Putney Gas Company in 18% 
and chief rental clerk in 1902. On 
amalgamation of that company with the 
Mitcham and Wimbledon and_ th 
Epsom and Ewell Companies in 1913 he 
was appointed rental superintendent 
He was also the first secretary of the co 
partnership scheme. 


Mr. FRIEDRICH JANSSEN, Chairman 0! 
G. Kromschréder A.G. of Osnabriick 
Prussia, has died at the age of 74. He 
had served the company for more that 
52 years, and had been a director since 
1922. 
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ORK STUDY 


A symposium of three papers dealing with various aspects of the subject, pre- 
sented to the Midland Section of the I.G.E., at Birmingham on February 13>" 


1. Work Study in Practice 


By J. K. MITCHELL, B.Sc.(Eng.), A.M.L.Gas E., A.M.LProd.E. 


WORK STUDY OFFICER, No. 2 
WEST MIDLANDS GAS BOARD. 


URING the past three years 

information has been published 
of successful applications of work 
study by a number of gas _ boards. 
The principles of work study have 
been enunciated, its advantages and 
disadvantages discussed, and specific 
projects have been described. These 
have dealt with meter reading and 
collecting, meter testing and repair- 
ing, consumer service, retort house 
shiftworkers, coke bagging and deli- 
very, railway shunting operations and 
mainlaying. 

Among other fields of application 
which have been investigated are: 
meter and appliance fixing and ex- 
changing, service laying, retort house 
plant maintenance, gas and coke pro- 
duction planning and emergency 
radio van operation. Generally, 
however, they have all been ‘local’ 
applications, developed under condi- 
tions which were deemed to be pro- 
pitious. Except within the immediate 
environment of each particular pro- 
ject work study has had little impact 
on day-to-day life in the industry. 
Nevertheless, it can be seen that a 
wide field of potential application has 
at least been probed and it is appro- 
priate that we should try to take stock 
of the position and see what we have 
learnt so far. For convenience the 
subject may be dealt with as 
follows : — 


1. The  individual—Human 
industrial relations. 

2. The task.—Repetitive and non- 
repetitive work, productive and un- 
productive work, and _ supervisory 
duti 


> 


3. The organisation.—Unrestricted 
and restricted work, direct and in- 
direct work. 

Fuman and industrial relations are 


and 


DIVISION, 


the starting _—point. Whatever 
organisation we create its functioning 
depends on the satisfactory relation- 
ship of the individual to his job. It 
is an exceedingly complex relationship 
including factors which are peculiar 
to the individual and others which 
are related to the task. A tremendous 
amount of research has been carried 
out and Dr. Dudley, our principal 
speaker, is one of those whose work 
has profoundly influenced thought 
and opinions on these matters. Each 
case must be treated on its merits, 
but the following cardinal principles 
have been emphasised in all our ex- 
perience : — 

1. All parties must work in an 
atmosphere of mutual confidence. 
For this purpose full consultation at 
all levels is essential. 


2. All parties must work to the 
spirit as well as to the letter of union 
agreements, working specifications, 
safety and other rules governing the 
job. 

3. Care must be taken in selecting 
the project, with particular reference 
to repercussions in other sections of 
the organisation and any potential 
redundancy problems. 


Investigation Timing 


4. Care must be taken in timing the 
investigation, having regard to 
seasonal or other periodic variations 
which may affect working conditions 
and the numbers of personnel em- 
ployed. Sometimes advantage can be 
taken of the latter factor in reducing 
a redundancy problem. 


5. Patience must be exercised in 
applying new proposals. New 
methods must be fully assimilated 
and sometimes time must be allowed 


for natural wastage to reduce redun- 
dancy. 


6. No incentive scheme should ever 
be introduced until all other problems 
have as far as possible been resolved. 
In the long run an incentive scheme 
will never cover up deficiencies in 
other directions. It is the final touch 
to be applied only when suitable con- 
ditions have been established. 


The techniques of work study have 
been applied to so-called non-repeti- 
tive tasks, as well as repetitive tasks, 
certainly since 1937, probably earlier. 
Today experience in our own industry 
is being matched by that in such 
organisations as the National Coal 
Board, British Railways, the British 
Electricity Authority and in such in- 
dustries as building, farming and even 
retail trading. In the gas industry 
much of our work is repetitive in the 
sense that it is performed frequently, 
but rarely, if ever, is it repetitive in 
detail. Retort rodding is done many 
times a shift but there can be wide 
differences in the amount of rodding 
required by individual retorts. The 
technique which enables us to meet 
these difficulties is the procedure of 
breaking the job down into its com- 
ponent tasks. Let us consider the 
example of gas meter repairing. 


In a certain division it was found 
that approximately 85% of repairable 
meters (about 300 per week) were 100 
cu.ft. domestic meters. These were 
sub-divided into types (D1 credit closed 
top, D1 credit open top, etc.), and all 
the operations which might have to be 
carried out in the complete repair of 
each type of meter were isolated and 
studied. Working procedures were 
standardised and tables of work 
values were developed giving an 
allowed time for each operation. Thus 
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when an operative repairs a meter he 
is paid for those items of work which 
he actually carries out. 

One operation, however, could not 
be standardised because the conditions 
are too varied to be averaged. This 
is the more intricate repair of prepay- 
ment mechanisms. When this task 
occurs the operative transfers tem- 
porarily from piecework to daywork 
and is paid for the actual time taken. 
Thus, in so-called repetitive work as 
encountered in the gas industry, we 
generally expect to find that some 
elements of the task are performed 
consistently each time the work is 
done, others are consistent but per- 
formed less frequently, and yet others 
are both inconsistent in work content 
and are performed infrequently. 
These, however, are the character- 
istics of most kinds of work. The 
highly repetitive operations found in 
some industries are possible only 
because that class of work has the 
particular advantage of being per- 
formed within the limits of fine 
engineering tolerances. 


Principal Methods 


In non-repetitive work the same 
procedure of breaking the job down 
into its components is followed. It is 
more difficult and it takes longer to 
collect the information but the funda- 
mental characteristics are the same. 
The essential difference between 
repetitive and non-repetitive work is 
not in the possibility of applying work 
study but in the way in which the per- 
formance of the task is eventually 
organised on the basis of the informa- 
tion produced by work study. There 
are two principal methods. Where 
work is performed repetitively it can 
be organised to a pattern or routine, 
but where work is non-repetitive it 
has to be deliberately and carefully 
programmed and _ progressed. In 
either case the organisation can only 
be developed from a full definition 
and accurate measurement of the job, 
and our experience has indicated a 
very great need for work study to 
provide this information. 

The classifications, productive and 
unproductive work, are usually 
applied to the individual operative. 
Productive work refers to his main or 
nominal task and unproductive work 
to the other functions which he has 
to perform in order to carry out his 
main task. It is essential that we 
should make this distinction, ascertain 
the amount of unproductive time and 
find out how it is made up. 

The work study officer, therefore, 
applies a similar procedure to the 
tasks comprising the unproductive 
work as to the operations comprising 
the main task. In this way the un- 
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productive time is fully assessed and 
it is then possible to consider which 
of the tasks the operative should con- 
tinue to perform and which it is 
economically practicable to transfer. 


Not Applicable 


Supervisory duties may consist of 
either or both the supervision of plant 
and the supervision of personnel, and 
it is clear that stop watch and rating 
techniques are not applicable to much 
of this kind of work. Consequently 
there is often some doubt as to how 
work study can be applied. In fact it 
can be studied as readily as any other 
kind of work by breaking it down 
into its components and establishing 
all the relevant facts. Sometimes the 
work can be streamlined by develop- 
ing routine inspection procedures, 
sometimes the possibilities of alterna- 
tive instrumentation or automatic 
controls have to be considered, some- 
times the recording of information 
can be improved. If it is desired to 
apply a bonus to this kind of work 
there are various ways in which it 
can be done according to the amount 
and kind of duties involved. Two 
common methods are to pay bonus 
according to: 

1. A merit award when points are 
awarded to the operative by judging 
his work against selected standards. 

2. A department production factor 
or some critical technical factor over 
which the supervisor has control. 

There is another special character- 
istic of work which is important in 
the gas industry and this is exempli- 
fied by the conveyor belt assembly 
line frequently used in industry. So 
far we have considered various types 
of work in which the output depends 
essentially on the speed of working 
of the operative. Now a new con- 
dition is imposed. The output, and 
therefore the rate of working of each 
operative, is dependent on the speed 
of the conveyor. 


Carefully Balanced 


Under these new conditions the 
operatives are inter-dependent. The 
individual tasks have to be most 
carefully balanced and allocated so 
that not only does each man have a 
similar share of the work but no man 
is required to work beyond his 
physical and mental capacity. 

Such conditions are analogous to 
those relating to process workers in 
this industry, e.g., stokers. When 
work study is applied to this class of 
work the various stoking operations 
are first analysed and studied in the 
usual way. Then they are allocated 
to each man covering the shift work- 
ing period, so that each man has a 
similar work load equivalent to 
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?, Operational Research in the Gas Industry 


py N. A. DUDLEY, ?4.D., B.Sc., M.LProd.E., 
READER AND HEAD OF DEPARTMENT OF 


ENGINEERING PRODUCTION, 
UNIVERSITY OF BIRMINGHAM. 


URING the past three or four 
} a number of * productivity 
improvement ’ studies have been made 
in the gas industry by members of the 
Department of Engineering Produc- 
tion, with the co-operation of the 
West Midlands Gas Board. Some of 
the activities studied required no more 
than the systematic application of 
well-established work study techniques 
with some fairly straightforward 
statistical analysis. Some of the 
problems in the fields of production, 
storage distribution and _ servicing 
particularly those involving several 
variables, necessitated the use of the 
more refined mathematical and 
statistical techniques which have 
come to be regarded as characteristic 
of operational research. In all cases 
an essentially O.R. approach was 
adopted in which the problem posed 
was examined in its broadest context 
—limited only by consideration of 
time—and in relation to associated 
problems 


Operational research has_ been 
defined as’ ‘the use of scientific 
method in providing executive depart- 
ments with a quantitative basis for 
decisions regarding the operations 
under their control.” As such O.R. 
emerged in this country as a recognis- 
able activity during the Second World 
War, when civilian scientists of many 
disciplines worked together to solve 
problems confronting the armed ser- 
vices. The Report* of the NATO 
Conference on operational research 
which was held in April 1957 includes 
a contribution by Professor Sir Solly 
Zuckerman—one of the most distin- 
guished of the scientists engaged in 
the wartime studies—on ‘The Need 
for Operational Research ’ and a fore- 
word by General Lauris Norstad, 
Supreme Allied Commander, Europe, 
who writes: 


Promise of Techniques 


‘Operational research, by revealing 
met ds for more effective utilisation 
of our manpower. our skills, our 
material and our resources, is making 
a significant contribution to the mili- 
tary potential of the Atlantic Alliance. 

I am _ gratified, also, by the 


promise these new techniques offer for 
application in non-military fields. 
They should serve to stimulate and 
strengthen the economies of the 
NATO nations.’ 


After the war, and particularly in 
Great Britain, a number of the more 
progressive industrial organisations 
transplanted the O.R. concept into 
their own organisational structure. 
Among the first to introduce O.R. 
were the British Transport Com- 
mission, the National Coal Board, 
Courtaulds Ltd., and the British Iron 
and Steel Federation. Today there 
are few industries in this country that 
do not have their O.R. groups, com- 
posed—as in the case of the wartime 
teams—of scientists, the diversity of 
whose knowledge and _ background 
assists in the solution of complex 
problems. 


Several Concepts 


Since work study and operational 
research have a common objective in 
that they are both concerned with 
determining how resources may be 
more productively, or more economi- 
cally employed, and since they are 
both developing in industry at a con- 
siderable rate, the relationship of these 
two is of particular interest. There 
are several concepts of work study, it 
being regarded, for example, as a con- 
sultative service, a service function, 
or simply as a ‘technique of think- 
ing. As a consultative or advisory 
service on operating methods and pro- 
cedures, work study may well em- 
brace or be embraced by O.R. as a 
routine service function (as, for 
example, in the setting of time stan- 
dards for specific operations) work 
study will lie outside O.R., for O.R. 
is only concerned with solving prob- 
lems. In practice the boundary may 
be ill-defined, as, for example, in the 
study of complex operations involving 
teams of men or machines: If the 
operation elements are relatively 
stable, multiple activity charting by 
the work study officer may suffice; if 
the operation elements are variable 
the problem may be treated as one 
of ‘machine interference.” Again, a 
problem presented to an O.R. group 


may be shown on analysis to require 
merely simple method study for its 
solution. 

Operational research is the 
scientific study of operational prob-. 
lems ‘by all available means.’ Its 
methodology is the methodology of the 
entire field of science; its special tech- 
niques, ¢.g., queueing, Monte Carlo, 
linear programming, etc., are develop- 
ments of the statistical and mathe- 
matical tools employed in all scientific 
research. The queueing theory is 
applicable to operational systems 
having the following characteristics: 
(a) Some sort of units which must be 
services, for example, lorries arriv- 
ing at a weighbridge, or retorts await- 
ing rodding; (b) a service which must 
be performed on them, which may or 
may not be independent of the 
number and type of customers; (c) an 
arrival time distribution for the 
‘customers "—usually a random or 
partly periodic distribution; and (d) 
an exit procedure by which the units 
leave the service point. The theory 
of queueing has been developed con- 
siderably in recent years and there is 
now a vast literature on this subject. 

The analysis of apparently simple 
queueing problems can become quite 
difficult and in such cases it is pos- 
sible to find a partial answer by 
simulating the actual development of 
the queue by what is known as the 
Monte Carlo method. This is usually 
a laborious process, and methods of 
performing it mechanically are re- 
quired. In some cases this has been 
done by using electronic digital com- 
puters and in others by the develop- 
ment of special purpose analogue 
machines. 


Useful Tool 


Linear programming is a branch of 
mathematics which is being developed 
to deal with problems of choice where 
the object is to determine optimum 
operating conditions. It is a useful 
tool in cases where the number of 
alternatives is limited and the prob- 
lem can be precisely stated in mathe- 
matical terms. There is one class of 
linear programming problem for 
which the arithmetic solution is fairly 
simple. Problems in this class are 
called transportation problems 
because the first application was to 
the problem of making the best use 
of shipping facilities, although the 
method is not confined to problems 
concerning transport. 

One of the studies of gas industry 
operations referred to above had as 
its objective improvement in the 





method of filling coke bags and in 
the utilisation of coke delivery lorries. 
Orthodox work study analysis led to 
a number of recommendations relat- 
ing to the location of the bag filling 
operation and to the use of special 
auxiliary equipment. However, it 
was not until an operational research 
type of study had been made that the 
probable advantages of the proposed 
methods could be dimensioned with 
any degree of accuracy. In this case, 
analyses of lorry delivery times were 
made by the Monte Carlo method of 
simulation. Another study involving 
simulation led to recommendations 
for the improvement of the operation 
of radio directed vans dealing with 
emergencies in a _ division of the 
W.M.G.B. The most recent study, 
which was initially presented as a 
modest problem of coke disposal, led 
to recommendations regarding the 
planning of gas plants to meet coke 
requirements, the use of different coke 
sizes for water gas production, and the 
disposal of coke stocks throughout 
the division concerned. 

Operational research is a multi- 
discipline group activity and one of 
the most fruitful contributions made 
by O.R. in the study of a problem is 
the use of analogies from quite 
different fields. Among those which 
have been recorded are: ‘ The appli- 
cation of the phenomena of hydraulic 
lock to queueing problems, of elec- 
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trical storage phenomena to problems 
of stock (or inventory) control, of the 
self-aggravating phenomena of 
physics to problems of road traffic.’ 
Many of the most successful O.R. 
studies have involved the use of such 
analogies and the recognition of the 
underlying structural similarity of 
problems of different kinds. Another 
of the local studies referred to above 
was of the problem of balancing the 
levels of production and storage of 
gas against consumers’ requirements. 
This problem was treated as one of 
the transportation type of linear pro- 
gramming. In this, the daily maxi- 
mum production of coal and water 
gas and the initial stocks were seen 
as the ‘ origins’; the daily sales of gas 
and the final stocks as the ‘ destina- 
tions’; and the unit cost of supplying 
gas on a given day (i.e., production 
and storage costs) as the ‘transport 
costs.’ 

The operational research worker 
frequently finds it necessary to express 
the operation, system or problem he 
is examining in terms of a mathe- 
matical or mechanical model, approxi- 
mately as closely as possible to the 
actual situation. A diagram included 
in the paper and reproduced from the 
Proceedings of the first International 
Conference on Operational Research® 
which was held at Oxford in Septem- 
ber 1957, showed the principle of a 
mechanical analogue, a system of 
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strings, weights and pulley 
in the Department of 
Production for the solutic 
portation type problems. 

It will be seen that in the 
there is considerable scope 
ation, ingenuity and exper 
the analysis of operationa 
There is need for workers 
the use of scientific method and prac. 
tised in diverse fields. The e is neg 
also, for specialised training in t 
application of O.R. techniques. J}, 
University of Birmingham is pionee. 
ing the formal education and traini 
of such specialists. In O.R. no lex 
than in work study the practitione, 
must not only be technically cop. 
petent but also diplomatic if his wo; 
is to come to fruition. Attitudes m 
not be so critical a factor in OR. x 
they are in work study, but it is cley 
that success in O.R. necessitates the 
active co-operation of those whon 
the O.R. team exists to serve 
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3. Work Study Applied to C.V.R. Operation 


By S. K. HAWTHORN, ™.LC.£., M.Inst.Gas E., M.Inst.Fuel, 


DIVISIONAL ENGINEER, BIRMINGHAM DIVISION, 


WEST MIDLANDS GAS BOARD. 


HE manual work on continuous 
f get retorts has always been 
allotted on the basis of so many 
retorts per top man or per bottom 
man, sO many fires per fireman, with 
odd work and cleaning, perhaps, 
carried out by day men, all based on 
a rough assessment of the work in- 
volved coupled with a recognition of 
the uncongenial working conditions. 
The work was_ never _ precisely 
defined and many factors affected the 
actual manual effort required of the 
stokers. Retorts had to be rodded 
but the frequency of rodding to main- 
tain coal travel depended on many 
factors so that, at one time, in order 
to be on the safe side, hourly rodding 
was the rule. Over the years changes 
have taken place in retort profile, in 


heating systems, in coal grading, etc., 
which have generally tended to 
enable retorts to work with less 
rodding. These changes were 
gradual; no one change was sufficient 
justification to modify the working 
stint but collectively they have 
resulted, in many cases, in retort 
houses becoming overmanned in rela- 
tion to the work involved. 

Work study, however, provided a 
tool to examine the methods in use 
and to analyse in detail the manual 
operations carried out. It has brought 
to light features of design, methods 
of operation, and working conditions 
which profoundly affect the manual 
effort called for from each operative. 
Work study has also been able to use, 
with great advantage, instruments to 


indicate and record the proper o 
faulty operation of every individual 
retort. 

It is not intended to give any of the 
detailed figures of working and res- 
ing time which work study revealed 
and later used in applying a tt 
organised system of manning bu! 
rather to point out changes in operat: 
ing policy, design. process control and 
working amenities which have beet 
introduced as a direct result 0 
investigations by the work stud 
team. 


Essential Rodding 


It has always been recognised tha! 
with the exception of high swelling 
coals containing a large proportio 
of fines or with very small oak 
generally, retorts work better, will 
less rodding, as throughputs increas 
to a reasonable limit. It was nd 
appreciated, however, to what extetl 
essential rodding was affected. Care 
ful studies have shown in Birmingham 
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that throughput and rodding are 
related as shown in Table 1. 


Table 1 
[throu Rodding 


Nom 100 
5 25 
225 
400 
650 


In all cases the average actual 
rodding time per occasion remained 
virtually constant. These figures may 
seem very surprising, and they indi- 
cate very clearly that a work study 
incentive scheme must be based upon 
a specific throughput. A _ reduction 
in throughput below the level on 
which the scheme is based will react 
unfairly on the operatives, and call 
for an unduly high level of manual 
effort. It has been shown, too, that 
throughput variation has a much 
greater effect on the amount of 
rodding required than has the normal 
variation in coals which most retorts 
have to contend with. It has been 
decided therefore, as a matter of 
policy, that reduced gas requirements 
should be met, not with a reduction 
in coal throughput, but by standing 
sufficient retorts to meet the needs. 
Incidentally, the reactivity of the coke 
is appreciably impaired by longer 
‘cooking, and this is a factor par- 
ticularly to be avoided in the present 
effort to popularise coke for the open 
fire. 


Important Influence 


It has been said that retort design 
has an important influence on coal 
travel. The author remembers a large 
retort house comprising 120 76-in. 
downward heated retorts with a retort 
minor axis from 74 in. to 18 in.—no 
wonder the charge required a lot of 
‘punching’ to force the coal through 
the narrow top section which was sub- 
jected to the fiercest heat. This was 
the design on which working stints 
were framed many years ago and the 
top men worked very hard. Since 
those days minor axis profile has 
changed—first to a 9 in. top width, 
later to 10 in., and more recently to 
a continuous taper of 10 in. to 18 in. 
or even 10 in. to 20 in. The con- 
tinuous taper retort undoubtedly 
works more easily, and generally 
speaking requires about 33% less 
rodding than the orthodox profile 
retort. Another factor affecting coal 
travel is the length of the curtain 
plaic which is fitted inside the retort 

‘tween the coal feed and the offtake 

A recent experience in Bir- 
tham showed that rodding was 
considerably reduced by the 
le expedient of lengthening the 
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curtain plates from 1 ft. 10 in. to 
2 ft. 11 in. There was a suspicion 
that the easier travel was associated 
with a loss of gaseous yield. In fact, 
a series of tests at the central test 
works has indicated that a loss of one 
therm per ton may result; this loss 
may, however, be largely balanced by 
an increased tar yield. 


Recent Modification 


Further design features which have 
come under close observation as a 
result of work study are the design of 
retort seating castings and the dis- 
position of the extractor in relation to 
the retort centre line. A_ recent 
modification to retort seating casting 
design which innocently incorporated 
a deep lip on one major axis side 
seriously impeded coke travel on to 
the extractor. The uniformity of 
coal travel was interrupted with 
immediate effect on the work of top 
men. When this obtruding lip was 
removed the travel of the charge 
became normal. It has been found 
that an extractor casting of less cur- 
vature, 7.e., with the extractor less far 
forward into the descending column 
of coke, tends to assist uniform travel 
of the charge. 

It is not proposed to discuss the 
amenities which are normally pro- 
vided in an up-to-date retort house in 
the shape of good ventilation, cold 
air douche plants and dust extraction 
plants. 
recently in comparing two similar 
retort ranges by a work study team. 
The top men on one range com- 
plained that the floor plates were too 
hot for their feet. The conditions 
had been the same for years yet no 
previous complaint had been received. 
An investigation of floor plate tem- 
peratures revealed a difference of 
about 55°F. compared with the adja- 
cent range. Further observations 
exposed the cause. The range at fault 
had been constructed with thick divi- 
sion walls between each pair of 
retorts and these division walls each 
included a series of vertical cavities 
from top to bottom with only 44 in. 
of cover over the top of each 
‘chimney.’ The object of these 
cavities had been to give added insula- 
tion between retorts to enable repairs 
to be effected whilst retaining adja- 
cent retorts at work. The top six 
courses of these cavity walls were 
taken off and replaced with solid 
work with the result that floor plate 
temperatures fell to approximately 
the same level as the adjoining 
ranges; the improved conditions were 
applauded by the men concerned. It 
was clear that the men were prepared 
to put up with these adverse condi- 
tions without complaint whilst the 
working stint was easy—called upon 


An interesting point arose , 


to take on a higher work load they 
complained, with every justification; 
it was, in fact, unreasonable to expect 
men to spend a longer time on these 
hot plates. When work study reveals 
adverse conditions of this nature, it 
is the duty of management to rectify 
matters before introducing new work- 
ing schedules. 

The rodding of retorts has always 
been considered a major increment 
of a top stoker’s duties. As previously 
indicated, less rodding is required 
with modern designs of retort settings, 
higher throughputs and graded coals 
—nevertheless some rodding is neces- 
sary, but it could be reduced to a 
minimum if applied just at the right 
time. In practice a lot of the blind 
rodding which is done as an insurance 
against sticking retorts is wasted 
effort. It was well worth while, 
therefore, to carefully study retort 
working and seek some index which 
would pin-point the time to use the 
rod. 


Investigation Resumed 


It has been known for many years 
that any slowing or halting of charge 
movement in a retort causes an almost 
immediate rise in the temperature of 
the gas leaving the retort. As long 
ago as 1927 an attempt was made in 
a Birmingham retort house to use this 
fact to operate a device which would 
give warning of increasing gas offtake 
temperature and so indicate the need 
for rodding. The early experiments 
were unsuccessful, but the investiga- 
tion was resumed on a wider scale in 
1950. Gas offtake temperatures on 
a number of retorts of differing 
designs and sizes were recorded by 
thermographs with mercury-in-steel 
thermometers fitted into the offtake 
rodding holes. It was decided that 
retorts should not be rodded whilst 
the gas offtake temperature remained 
below 275°C. These test retorts 
often went for days without rodding 
and in those cases where the datum 
temperature was exceeded and a rod 
was used, the temperature quickly 
dropped and the retorts resumed 
normal working. Offtake tempera- 
tures varied on smoothly working 
retorts from abeui 200°C. to 270°C. 
according to coal type, steaming, and 
throughput, but in all cases of a stick- 
ing charge the temperature shot up 
rapidly above the 270°C. mark. 

The next step was to instal a multi- 
point recorder with thermocouples 
serving six retorts. The recorder was 
so modified that a red warning light 
showed when any retort temperature 
exceeded 270°C.; each retort in turn 
was in circuit with the recorder for 
35 seconds and its number was indi- 
cated on the selector switch. Various 
refinements now suggested themselves, 





the most important being that a 
separate warning light was essential 
for each retort to avoid having to 
watch the recorder continuously. It 
was also decided that audible notice 
of a red light showing would be help- 
ful. The best position for the thermo- 
couple had to be determined—it must 
give a correct gas temperature read- 
ing and yet be inaccessible to pokers, 
however carelessly used. After many 
trials a position in the base of the coal 
hopper casting at the retort offtake 
end was chosen and none has yet 
suffered damage. 

The complete installation having 
proved practicable, it was decided to 
incorporate rodding alarms on a new 
range of 48 82-in. Woodall-Duckham 
retorts. The couples are of iron 
constantan and the leads, neatly con- 
cealed beneath the floor plates, are 
carried to the temperature recorders 
through centrally located switch boxes 
containing separate numbered 
switches for each retort. These 
switches disconnect individual thermo- 
couples from the recorder when a 
retort is not at work, e.g., during 
scurfing times. The recorder instal- 
lation comprises four separate units, 
each serving 12 retorts, together with 
one common audible alarm. The 
four recorders are of the 12 point 
potentiometer type made by Integra 
Leeds & Northrup Co. Ltd., and are 
mounted with the four, 12 light, warn- 
ing panels, in a centrally situated 
instrument room at top of retort level 
—the whole readily visible through 
a large window. Micro switches, 
actuated by cams on the instrument 
slidewire spindles operate the audible 
alarm and the separate warning lights: 
counters to indicate the number of 
alarms are provided above each in- 
strument and these are read at the 
end of each shift. The temperature 
at which the alarm sounds can only 
be varied from inside the instrument. 


Reliable System 


Each recorder gives a reading every 
minute so that the offtake temperature 
of each retort is recorded every 12 
minutes. The actual recording is a dot 
on the chart with the retort number 
alongside. Should the preset tem- 
perature be exceeded the audible 
alarm sounds, the appropriate retort 
warning light glows red, and the 
counter moves forward one. Whilst the 
audible alarm sounds for only three 
seconds the red light remains on for 
12 minutes, i.e., until the particular 
retort is again in circuit. Should the 
temperature still be in excess of the 
set figures, the audible alarm sounds 
again, the red light stays pn and the 
counter records a further alarm. If, 
during the 12 minute interval, rodding 
has restored coal travel and gas tem- 
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perature to normal the red light goes 
out—in practice one warning and one 
course of rodding treatment is usually 
sufficient to cure the fever. This 
equipment has been in use for over a 
year and has proved eminently satis- 
factory and reliable in operation. 

This installation was an invaluable 
ally to the work study team as it gave 
a complete record of retorts rodded 
and they were able to determine by re- 
peated observations exactly the work 
done following each alarm. It was 
found that the amount of rodding re- 
quired on each occasion was, on 
average, rather more than that carried 
out under the normal blind rodding 
routine. For the operatives the total 
rodding done is very much less and 
they have the satisfaction of not doing 
unnecessary work. 


Incentive Schemes 


For a whole year the average num- 
ber of retorts rodded per shift was 13 
on this range of 48 retorts—this is 
equivalent to rodding each retort once 
every 28 hours. Under the incentive 
scheme introduced one top man per 
shift looks after 48 retorts and carries 
out all the normal top man’s duties in 
addition to rodding. The calculated 
work content includes for 22 roddings 
per shift with increased bonus if rod- 
dings exceeds 28 but this seldom 
occurs. By contrast, incentive schemes 
for top men on retort ranges without 
offtake temperature recorders have to 
allow for less retorts per man and for 
the equivalent of 115 roddings per shift 
as this is the observed average fre- 
quency of rodding when top men use 
their own judgment—inevitably they 
do more rodding than necessary to 
keep all retorts moving. Where tem- 
perature recorders are installed the top 
men make intelligent use of them, 
keeping them under close observation 
and often rodding a retort before the 
alarm sounds. Ifa retort is even 
tending to ‘ go sick’ the recorder re- 
ports it and the stitch in time is 
applied. 

There are several different methods 
of removing coke from retorts but 
most depend on some form of travell- 
ing skip or chute either taking the 
coke outside the retort house for tip- 
ping or discharging direct on to belts 
beneath the retorts. It has been com- 
mon practice for men to work in pairs 
on this job—one man operating the 
skip and the other opening and shut- 
ting retort bottom doors. Work study 
has shown that this method largely 
comprises a worker and a spectator; in 
several cases one man is now doing 
the job comfortably and receiving a 
very acceptable bonus. 

Work study officers have thoroughly 
investigated the control of mechanical 
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producers. They have def 

cisely what the man shall do 

given him a programme t 
Without this expert guidan 
effort would be wasted and 

all list of duties would be c 
too onerous. In fact, unde: 
study incentive scheme one 

shift is comfortably operat 
mechanical producers (excepi 
moval), serving five retort ranzes pro. 
ducing 16 mill. cu.ft. per day and pro. 
viding, when required, an additional ? 
mill. cu.ft. per day of diluent produce; 
gas. 

The work of sweeping, cleaning ang 
polishing is boring and unattractive as 
a full time occupation—few men dis. 
play any enthusiasm for such drean 
work, the pay is poor and the results 
are sub-standard. But when thes 
cleaning duties are spread over a nun. 
ber of men as a small part of each 
skilled or semi-skilled job and the 
whole included in incentive schemes 
the result is much more satisfactory 
The work study team have rendered 
excellent service in collecting together 
these uncongenial jobs and _ sharing 
them out in bonus schemes. The 
general standard of cleanliness in re- 
tort houses has improved substantially 
since these little tasks have had to be 
checked off at the end of each shift to 
avoid loss of marks (and bonus). 

The West Midlands Gas Board 
showed great boldness and foresight 
some four to five years ago when they 
decided to adopt work study. Various 
industries had already adopted it but 
for the gas industry it was to be 
different and difficult. Some of our 
very best men were chosen to be 
trained in work study and they have 
done the job well so far. The 
engineering staff in Birmingham have 
enjoyed co-operating with the work 
study team and will all join me, | 
know, in acknowledging their achieve- 
ments and the potentialities they offer 
us for the future. A good start has 
been made but there is a very long 
way yet to go. 
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DISCUSSION 


Mr. G. le B. Diamond, Chairman, 
W.M.G.B., opening the discussion, 
said that in the West Midlands Gas 
Board they had been greatly en- 
couraged in pioneering work study in 
the gas industry by the very great in- 
terest that had been shown in what 
they had tried to do. They had 
always been quite frank about it; they 
had set out to get more work better 
done, by fewer people with less paper 
in a shorter space of time at a lower 
cost and they had been reasonably 
successful in the limited sphere in 
which they had operated. Produc- 
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indoubtedly increased and 
yeen a decrease in man- 
approximately 170 which 
could be directly accounted for by 
the applic:tion of work study. This 
was a small figure in relation to the 
total manpower of the Board, but it 
must be remembered that, when they 
had first begun to think of work study 
some years ago they had not contem- 
plated any reduction of manpower but 
rather the introduction of incentive 
payments to attract more labour, and 
method study to ensure that they used 
their manual resources to the best 
advantage. 

The Board from the start had set 
its face against the employment of 
consultants and had held the view that 
the only proper method of tackling 
this job was to train its own specialist 
officers. It had never had cause to 
regret this decision. After several 
years of application to work study, 
the time had come when some of 
them would have to revert to engi- 
neering and works management. The 
Board’s aim had been to have a flow 
into work study of enthusiastic young 
officers, particularly from the engi- 
neering side, and a flow back to their 
professional work after a period of 
about three years. This would be 
greatly to its advantage in years to 
come. There would be many senior 
officers deeply rooted in work study 
by practical application, without 
having built up a large staff. 

Such a staff might have been neces- 
sary in the early days for its introduc- 
tion, but later on, when work study 
had been established, fewer highly 
specialised officers would be required 
for the day-to-day routine. 

Referring to the papers, Mr. 
Diamond went on, ‘Mr. Mitchell 
dwells on the human and _ industrial 
relations aspects and he is right to 
do so and the cardinal principles 
which he enunciates on [p. 2] cannot 
too often be repeated. I was particu- 
larly interested in his review of super- 
visory duties. 
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Filling Bags 


‘Dr. Dudley is a master in this field 
and his work has influenced consider- 
ably the whole aspect of operational 
research. His students have made a 
useful contribution, particularly in the 
analysis of the whole procedure of 
filling coke bags and in the utilisation 
of coke delivery lorries.’ 

Mr. Hawthorn was a little critical 
when we first suggested work study 
for the retort house and I am not 

rised but the co-operation we 

had from him and his staff has 
| Outstanding and everyone con- 
cerned with the operation of retort 
he ‘ses can benefit by reading what 
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he has to say. He concludes with a 
reference to good housekeeping, for 
that is what he means, and work study 
has rendered excellent service to the 
improvement in efficiency and stan- 
dard of cleanliness in retort houses, 
a subject in which I personally am 
deeply interested.’ 

Mr. Diamond realised that the 
application of work study was com- 
plex and full of problems. One prob- 
lem led to another which was some- 
times more involved and might cover 
detailed enquiries and examinations 
of the work of other departments but 
they were rewarding to solve. 


Mr. W. R. Branson, Deputy Chair- 
man, W.M.G.B., said that one of the 
first steps in tackling any work study 
project was to ascertain all the facts. 
Mr. Hawthorn’s paper was an excel- 
lent illustration of the value of 
accurate knowledge of the facts. not 
only in establishing the manning re- 
quired for a given task, but in bringing 
to light relationships which might have 
previously been suspected but had cer- 
tainly not been measured. 

There was perhaps a danger that the 
industry was relying too much on the 
introduction of new processes and new 
raw materials to improve its competi- 
tive position. It would be many years 
before these new processes could make 
a significant contribution to cost re- 
duction and in the interim it was 
essential that costs of operation of 
existing processes were reduced to a 
minimum. Moreover, new processes 
and new materials might cheapen pro- 
duction but costs of distribution, of 
appliance installation and of consumer 
service would remain unaffected and 
it might well be that possible econo- 
mies in these departments would 
exceed those to be made on the works. 

The need to cheapen the cost of 
installation of gas in the home was just 
as great as the need to cheapen gas 
itself and there was no doubt that 
high costs of gas appliances and their 
fixing were a handicap to sales. One 
factor which was keeping appliance 
costs high was the large number of 
appliances marketed for similar duties 
and the consequent short production 
runs possible to the appliance manu- 
facturer. An approach to this prob- 
lem using the techniques of opera- 
tional research might be well worth 
while. A reduction in the number of 
models available might not only reduce 
manufacturers’ costs but might also 
reduce costs of stocks. 

Mr. Branson went on, ‘ our experi- 
ence in the West Midlands has shown, 
as Mr. Mitchell suggests, that few 
problems can be tackled in isolation. 
Usually the answer to one question 
raises many more and the study of a 
manual operation, for example, may 
involve enquiries into work planning, 


stores procedures, transport and cost- 
ing, without regard to whether the 
techniques involved are labelled work 
study or operational research.’ 

Mr. W. J. Bryce, Work Study 
Officer, No. 3 Division, said that for 
the application of work study in the 
future, incentive schemes would play 
only a supporting role. The emphasis 
would be on the planning and organis- 
ing of work in the field of the non- 
repetitive or semi-repetitive type of 
job. The savings which would accrue 
from such planning and progressing 
of work might far exceed those which 
could be expected from the introduc- 
tion of incentives to induce our em- 
ployees to increase their output of 
work. 


Constantly Changing 


The essential difference between the 
repetitive and non-repetitive task was 
that in the former the task can be laid 
down to a precise specification in the 
form of a daily or weekly stint. Once 
planned, it needed no attention beyond 
that given by local supervision. Work 
measurement was straightforward and 
an incentive could be readily intro- 
duced. With the non-repetitive tasks, 
work measurement could again be 
introduced—although admittedly more 
difficult—but the work could not be 
planned once and for all time; the pat- 
tern was constantly changing and the 
stint varied from day to day. No 
single plan could be expected to be 
the best under all circumstances. 

In works maintenance, mains and 
service laying, and in gasfitting, all 
regarded as non-repetitive tasks, the 
day-to-day procedure could not be 
made to conform to any one set of 
rules, yet it was here where controls 
were most required since, of necessity, 
supervision was less than on the repe- 
titive type of job at the gasworks. 

Gasfitting, for example, though cer- 
tainly non-repetitive in that the jobs 
did not occur in a random manner, in- 
cluded many jobs highly repetitive in 
themselves. That gasfitting work did 
occur in this random fashion was not 
particularly significant, it could be 
catered for, but what was significant 
was the way in which other factors 
combined to destroy the planned pro- 
gramme of work and to create un- 
productive time in a variety of ways. 

These could influence management 
in organising the department, but 
rarely, if ever, was the manager given 
a measure of the unproductive time 
caused by these various factors to 
enable him to make the decision which 
would result in the minimum loss of 
time over the week or month. 

Work study departments, by using 
the techniques of random sampling 
and work measurement, could pro- 
vide management with this informa- 
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tion. But even when the information 
was obtained and the problem defined, 
the situation might be so complex as 
to necessitate the use of operational 
research techniques, such as outlined 
by Dr. Dudley in deciding the pattern 
or form of organisation. When this 
had been done, method study could 
then be employed on the various jobs 
to specify the best gasfitting practices 
to be adopted, followed by work 
measurement to provide labour con- 
trols and, if required, incentive bonus 
schemes. 


Pool of Labour 


In the indirect and non-productive 
grades of labour, there was a large 
pool of labour where the jobs were 
rarely specified, such as the uncon- 
genial cleaning jobs referred to by Mr. 
Hawthorn, and where there was no 
true appreciation of the work content 
of the jobs. Work measurement could 
be used to prepare job specifications 
and work values to provide manage- 
ment with a yard-stick and assist it 
in manning the works. Such a yard- 
stick would be of value whether these 
indirect grades had been loaded to an 
incentive pace of working or had been 
left on daywork. Care had to be 
exercised on the order in which the 
various grades of labour were pre- 
sented with the opportunity to earn a 
bonus, since it was necessary to main- 
tain a correct balance of earnings 
between the skilled and semi-skilled 
grades. So far incentive schemes had 
been produced largely for the semi- 
skilled, which had tended to close the 
gap between, or even to overtake, the 
earnings of the tradesman. This alone 
might compel the work study depart- 
ments to give early attention to the 
tasks of the works and district fitters, 
but it had to be realised that planning 
and reorganising would be a _pre- 
requisite to any incentive scheme. 

Mr. W. J. Parsons, Birmingham 
said that in the sales and service de- 
partment, work study was _ most 
important. Though work study had 
been accepted by the men, time study 
had not, and they had gone to the 
utmost limits to oppose it. He had 
worked with Mr. Bassett in investigat- 
ing the craftsmen in his department. 
The men had declared time study im- 
moral and had not co-operated though 
one man had actually consented to 
take part, provided it was carried out 
by a colleague. Since this fear of the 
consequences of time study were so 
wide spread among manual workers, 
the benefits gained from it and work 
study generally, must be distributed 
at all levels. ’ 

Referring to Mr. Mitchell’s remarks 
on meter repairs; he pointed out that 
there were a great many ranges of 
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types and sizes of meters which made 
their repair very complicated and 
asked what was the present policy for 
such repairs. Work study should be 
brought to bear and could assist in 
carrying out this work. At present, 
if a meter became defective two years 
after being repaired, it was repaired 
again. Statistical records should be 
taken to find out what the life of a 
meter was and what were the repair 
periods. Unfortunately the investiga- 
tion which had begun to enquire into 
these problems had had to be stopped 
when other work intervened. But 
such investigations that had taken 
place showed quite clearly that the 
introduction of incentive schemes 
made meter repair shops much hap- 
pier. Work study was a most useful 
tool of management and could be 
used to determine when a meter should 
be repaired and to what extent, or be 
scrapped. 

Mr. H. B. Bassett, Work Study 
Officer, Birmingham Division 
W.M.G.B. referred to the papers pre- 
sented to the Institution or the district 
sections during the past three years, 
which had aimed at defining work 
study, and had indicated how this new 
technique could be applied in the gas 
industry. Enough had already been 
said to convince management of the 
benefits which could be derived from 
its application. Manual employees 
were now appreciating the advantages 
to be derived from its successful appli- 
cation. 

The papers they had just listened to, 
had taken them to the stage where 
management had to understand the 
full implications of work study and be 
able to utilise its results to further 
and maintain increased productivity. 
A manager had to apply his know- 
ledge not only technically, but must 
also be able to advise and contribute 
to the solution of a particular prob- 
lem by the specialist. Fully under- 
standing the results of investigations, 
he must be able to apply corrective 
action promptly so as to maintain 
harmonious and efficient operation of 
the labour and plant under his con- 
trol. 

Mr. Mitchell had indicated that the 
control of unproductive work was 
the chief weakness in our industry. 
He had defined the difference between 
ineffective and process time, but he 
might have gone one stage further. 
One of the objects of work study was 
to pinpoint ineffective time and to 
clearly define the cause. A work study 
department aimed to increase an 
operator’s performance to a_ level 
commensurate with his basic earn- 
ings, and simultaneously, to indicate 
the reason why that performance had 
not been achieved by an operator 
whether he was manual, semi-skilled, 
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skilled or clerical. The pr 
this information, which wa: 
an index of labour produc 
individual operators, was u 
less the management was pr 
act immediately on the ini rmatioy 
provided and so _ secure  efficien 
operation within his departr ent, | 
could not be emphasised eno igh thy 
good work study application was ¢. 
pendent on good managemeitt. 
The work study staff in ‘irming. 
ham had been fortunate in vorking 
with an engineering staff who had 
given their utmost support and ep. 
couragement. Its first problem had 
been an examination of carbonising 
duties in a new retort house of 82.ip 
continuous taper C.V.R. without off. 
take temperature recorders. It had 
quickly become obvious that the Jar. 
gest single job of the top stoker was 
retort rodding. The most difficul 
thing to establish had been whether 
a retort required rodding, and if 50, 
whether four, three, two or only one 
hole should be rodded. The stoker, 
the foreman, the technical staff and 
the work study officer had probably 
been able to agree on one occasion 
in five, but as a result of continuous 
shift studies, a measure of agreement 
had been reached. A stoker had been 
told that retorts should only be rodded 
when required. From the observa- 
tions undertaken and _ from the 
opinions of all concerned, a compro- 
mise had been reached so that his 
work schedule would allow him to 
rod each retort in the bench approxi- 
mately 3 to 34 times per shift. The 
procedure had been successfully intro- 
duced and was still operational. 
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Simple Answer 


The next job confronting the work 
study department had been a similar 
new bench fitted with offtake temper- 
ature recorders. The work load had 
clearly differed very considerably 
from the previous job and retort rod- 
ding had been but a fractional part 
of the man’s work. The stoker had 
rodded to an alarm system, unless he 
had found, when coaling up a retcrt 
that there had been little coal u:age 
on that retort during the preceding 
hour. The simple answer had been 
given to management that the bench 
of 48 82-in. lambent retorts could be 
manned by one man who would also 
be responsible for all coal valve oil- 
ing, tar well and ‘D’ main cleaning 
and all general cleaning of the top 
ironwork and platforms. The work 
load per man had, therefore, been in- 
creased from an extremely low level 
of performance to approximately 4 
60 performance. Since this would 
clearly be most difficult to introcuce 
without some reward to the oper:tor 
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for this creased performance, time 
sudies h d then been used to estab- 
jjsh an incentive scheme. 

Adjacent to this bench was a bench 
of 40 82-in. lambent orthodox pro- 
filed retorts fitted with offtake temper- 
ature recorders. The operation of 
this bench was similar in all respects 
to the last mentioned with the offtake 
temperature recorders giving accurate 
information of rodding frequency. 
There had been, however, very con- 
siderable variations in the number of 
retorts rodded per shift. It was de- 
cided to concentrate on shift studies 
and in agreement with the works engi- 
neer, throughputs had been varied 
from 10°, over nominal to 19% below 
nominal. Coals had also been a 
variable factor and information had 
been kept over the periods of the 
shift; there had been studies on coals, 
swelling numbers, average setting tem- 
peratures, throughputs and steaming 
rates. The 300 hours on shift studies 
had been broken down into small ele- 
ments of work and some 50,000 
elements had been normalised and 
analysed to secure the information 
provided in Mr. Hawthorn’s paper. 


Standard Coals 


It had become increasingly obvious 
that the frequency of rodding de- 
pended on the following factors; (1) 
throughputs, (2) variations in coal, (3) 
combustion chamber temperatures, (4) 
retort profile, and (5) length of curtain 
plate, all of which had been dealt with 
by Mr. Hawthorn, but the second 
point had been of considerable in- 
terest. When the coal carbonised had 
changed from 75% East Midland to 
75% Yorkshire, the frequency of rod- 
ding for two to three shifts after the 
change, had increased by as much as 
ten times. But within the three shifts 
the frequency of rodding had returned 
to the original level of approximately 
13 retorts rodded per shift. If, in two 
or three days’ time there had been a 
wing back to a predominance of East 
Midland coal, there had again been 
an increase in the frequency of the 
same magnitude, though - slightly 
worse, and it had lasted for two or 
three shifts before dropping to the 
original level. Lengthened curtain 
plates had assisted in reducing this 
variation. For the maintenance of 
standard operating conditions and to 
maintain a balanced work load per 
shift there was a very strong argument 
for te maintenance of standard coals 
to individual benches. 

Since the variation in work content 
on « large retort setting was possibly 
the ‘ifference between one and three 
mens work per shift, it was most im- 
Por!.nt that a coal and transport de- 
pari nent should keep this in mind 
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when applying operational research to 
the allocation of coals to works. It 
would be of interest to hear Dr. 
Dudley’s observations on this point 
and to know whether the West Mid- 
lands Gas Board had taken this factor 
into consideration. 

These studies showed that a work 
study department could establish new 
methods and_ techniques, provide 
accurate manning schedules and give 
management useful information for 
policy decisions and efficient opera- 
tional procedures. From the same 
data, if required, incentive schemes 
could be prepared. 

The author of each paper then re- 
plied to the discussion in turn. 

Mr. Mitchell said that he had little 
to add. He had taken the work in 
the meter repair shop purely as an 
example, but other facts had emerged, 
among which was the investigation of 
the makers’ guarantees. Successful 
work study undoubtedly kept gangs 
happy; every man pulled his weight 
and work improved, but the whole 
unit must pull together. It could 
account for better relationships be- 
tween individuals. 

Dr. Dudley referred to linear pro- 
gramming and its application to trans- 
portation, which could be illustrated 
by Meccano models. A model had 
been devised for the Central Electri- 
city Authority to find out by which 
route and from which colliery, coal 
could be brought most cheaply. 


Though applicable to the gas industry 
no attempt had been made to allow 
for different types of coal. Such an 
investigation was now in _ progress. 
Linear programming could be applied 
to a number of industries, especially 
shipping, and few problems were in- 
superable, but certain restrictions had 
to be faced and every decision might 
create a new problem. 

Referring to operational research, 
of which linear programming was a 
part, he said that as soon as it became 
applicable to a process and solved the 
problem, it ceased to be research. 

Mr. Hawthorn, in reply to Mr. 
Parsons, said that industrial relations 
were very important. If the radical 
changes brought about by work study 
were to be successfully exploited, the 
men must be consulted at every stage. 
Management must put its cards on the 
table at the very beginning of the 
investigation to ensure the men’s co- 
operation. He himself was quite cer- 
tain that men were happier with plenty 
to do, and provided this could be 
encouraged with the help of incen- 
tives, both men and management 
would benefit. 

Referring to Mr. Bassett’s remarks 
on the effects of variations in coal 
charged to continuous vertical retorts, 
he said that any such changes must be 
avoided as much as possible. 

Mr. J. S. Fox-Andrews, Deputy 
Divisional Manager, Derby, E.M.G.B., 
proposed a vote of thanks. 


NEWS FROM IRELAND 
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Pension 


DEPUTATION from the Amalga- 

mated Engineering Union last week 
asked the Finance Committee of Belfast 
Corporation to re-open the contributory 
superannuation scheme introduced in 
1950 to enable a number of wage-earn- 
ing workers in the gas department to take 
part. 

When the scheme was introduced all 
Corporation officers were given an 
opportunity to join. Most of them did, 
but a number of workers in the gasworks 
decided not to take part. The appeal 
was on behalf of these workers. 

The Finance Committee asked the 
deputation to put their request in writing 
so that the matter could be fully 
considered. 


Concession 


ANGOR (CO. DOWN) BOROUGH 

Council has decided to extend to 
workmen who have been in the Council’s 
employment continuously for over two 
years concessions in the purchase of gas 
appliances as at present granted to em- 
ployees who come within the scope of 
the Local Government Officers’ Super- 
annuation Scheme. 


Reduction 


AS made in Bangor (Co. Down), for 

the month of January showed a de- 
crease of one per cent. in comparison 
with the corresponding period last year. 
The average daily output during the 
month was 966,000 cu.ft., compared with 
976,000 cu.ft. in January last year. 


Erection 


Councillor W. J. Chestnutt has under- 
taken to supervise the production of a 
film of the building of the new gas plant 
in Bangor (Co. Down). 


Britisk Oxygen 
turnover up 


ROUP tturnover of the British 

Oxygen Co., Ltd., during the year 
ended September 30, 1958, rose by 15.7%. 
Trading profit, after charging £4,094,653 
depreciation, was £7,224,500, compared 
with the previous year’s £5,964,085. 

A final dividend of 6% is recom- 
mended on the ordinary stock, which 
with the interim dividend, makes 10%, 
less income tax. 
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TURBO- 
COMPRESSORS 


& EXHAUSTERS 
FOR AIR AND GAS 


* * * 


We build a complete range of 
Compressors & Exhausters for air 
and GAS suitab!e for all purposes 
connected with the GAS industry, in- 
cluding Turbo-Compressors for large 
capacities as_ illustrated below 


WRITE FOR PAMPHLET No. 101C GIVING PARTICULARS- 


REAveELL & Co., Lt, 
RANELAGH WORKS 


Telegrams: REAVELL, IPSWICH Telephone: 56124 (3 lines) 


The Oldest Advertising Agency in the World 
offers a Specialised Service for 


CLASSIFIED ADVERTISERS 


In National, Provincial and Specialised Media. 
Please write for full details from 
R. F. WHITE & SON LIMITED, 
72/78, Fleet Street, London, E.C.4. 
Telephone: FLEet Street 8311-6 


IPSWICH. 


THOMAS BUGDEN 8&8 C& 


India-Rubber and Airproof Manufacturers and General (© ntracg actor, 
LARGEST MANUFACTURERS OF GAS MA'N — 
Telegrams—“ AIRPROOF, Bars, LONDON.’ Telephone—5)! 


Contractors to H.M. Government 
PATENTEES OF THE 


DENMAR BAGS 


Impervious to Main Liquor and 
Gas Bags for Climatic influences. 
Repairing Mains. —_—_——_ _ 4 ound or 
Pull-through and Expanding Cylir der Shape 


MAIN STOPPERS 

All types of = 

INDIA- RUBBER BOOTS 
DRAIN RODS AND 

WHALE-BONE BRUSHES 


Beceg! Vee Mit's and Gly 


HOSE AND TUBING Of every description 


FOR ALL PURPOSES 


244, Goswell Road, LONDON, E.C| 


Centractors’ & Miners 
Woollen Jackets, 
“Ll rousers,Hats,&c. 


GRAPHITE PRODUCTS LTD. 
LONDON, S.w. 


FROM STOCK 


4 in. Reconditioned Cast Iron Flanged Pipes 9 ft. 


VALVES for GAS, WATER and STEAM 


Sizes 4 in. to 36 in. in C.1., gunmetal and steel. 


STEEL TUBES 


All Sizes up to 24 in. Flanged, Plain ends, Screwed and Socketed, 
Loose Flanged, Victaulic and Unicone Joints. 


Midland Iron & Hardware Co., ( Cradley Heath ) Ltd., 
CRADLEY HEATH, STAFFS. 


Telephone: Cradley Heath 66364-5-6 Telegrams: Pipes, Cradley Heath 


WESTWOOD & WRIGHTA, 


LIMITED 


S'°T A FF S. 


HERS 
BRIERLEY HILL. ne CASTINGS ° STELWORK 


"PURIFIERS * W 


GAS VALVES - WELDED PIPES 
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